Abstract. In this study, five flavonoids quercetin, luteolin, scutellarin, hypericin and genistein were selected, pairwise covering test in the simulated atmosphere. Their removal efficiencies were determined. The removal ability turn out to be Quercetin mix with Hypericin (EC 50 0. 
Introduction
Since the industrial society, mankind has used a large number of fossil fuels, a large number of chemical substances are discharged into the atmosphere, such as sulfur dioxide, benzene, dioxin, freon etc.. This has led to a whole batch of environment problems which seriously threaten the living environment and health of humans. In 1971, Levy proposed that the troposphere atmosphere is the oxidation atmosphere environment with the free radical chemical reaction as the core [1] . Free radical is a group of atoms, or group of atoms, or molecules with unpaired valence electrons, it tends to get electrons and therefore has a strong oxidation resistance [2] .It is found that the concentration of OH free radicals in the atmosphere increases with the increase of the pollution degree and the density of human activities. Hydroxyl radicals, nitrogen radicals, ozone and other oxidants react with the volatile organic compounds emitted by human activities to produce secondary organic aerosol [3] . Therefore, it is of great significance to eliminate the excessive free radicals in the atmosphere to improve the atmospheric environment and control the air pollution [4] [5] [6] Flavonoids, is widely present in a large class of compounds in nature, refers to the two benzene ring (A ring and B ring) through the three C atoms connected to a series of compounds. Most of the flavonoids contain phenolic hydroxyl groups in the molecular structure, so they have a strong scavenging free radical activity, is a class of excellent natural antioxidants [7] [8] [9] [10] [11] [12] . Cigarettes produce a large number of free radicals during combustion, such as OH •, HO 2 •, RO •, ROO •, NO 2 •, etc. Burning tobacco in the room causes the air in the room to have a high concentration of free radicals. In this way, a simulated atmospheric environment is created which has a high concentration of free radicals can be used in free radical scavenging experiments [13] [14] . In this study, five flavonoids Quercetin, Luteolin, Scutellarin, Hypericin and Genistein were selected as free radical scavengers, pairwise covering test in the simulated atmosphere. Their removal efficiencies were determined.
Experimental Materials
Quercetin, Luteolin, Scutellarin, Hypericin and Genistein were purchased from Chengdu Must Bio-Technology Co., Ltd (Chengdu, China, HPLC, purity≥98%). Tobacco prepared from Tobacco companies of Lanzhou. Methanol (AR) was obtained from Tianjin Chemical Reagent Company (Tianjin, China).
Apparatus
TH-3150 Atmospheric and particulate compositions sampler was obtained from Wuhan Tianhong Instrument Co., Ltd. U-2001 UV-visible spectrophotometer obtained from Japan's Hitachi. Sampling room (V=52.45m 3 ), Electronic balance-AL204 from Mettler-Toledo Instruments Co., Ltd.
Procedure
Sample Preparation. Accurately weigh Quercetin, Luteolin, Scutellarin, Hypericin and Genistein, 0.3mg, 0.4mg, 0.5mg, 0.6mg, 0.7mg; the five flavonoids were weighed and mixed to prepare to 0.006mg/ml, 0.008mg/ml, 0.010mg/ml, 0.012mg/ml, 0.014mg/ml with methanol, keep at 4℃ in fridge.
Accurately weigh tobacco 50g, and light in Sampling room, keep the concentration of free radical (mainly include NO 2 
Detection
Set the wavelength of ultraviolet spectrophotometer to 200-800nm, the absorbance of the five flavonoids was measured at their maximum absorption peak. Flavonoids clearance calculated using the absorbance difference before and after the reaction of flavonoids. The EC 50 ( the concentration of the active substance when it is consumed by 50% by a certain amount of substance)was calculated from the relationship between clearance and concentration. The scavenging activity was calculated by the following formula: 
Conclusions
In the study of free radical scavenged by flavonoid mixture in simulated atmosphere, the UV absorbance of each flavones is decreased obviously, which indicated that the five flavones have obvious scavenging effect on the free radicals.
At the same concentration of free radicals, quercetin plus hypericin combination in 10 kinds of combinations to remove free radicals in the highest activity, EC 50 is 0.0122 mg / mL; the activity of quercetin plus genistein combination was the lowest, EC 50 is 0.00625 mg /mL.
The EC 50 values of quercetin (370 nm) are analyzed separately and are shown in the table 2. The EC 50 value of quercetin is lowest when it is mixed with genistein, and it is highest when it is mixed with hypericin. When the total EC 50 of the flavonoid mixture is high, the EC 50 of quercetin is also high. When the total EC 50 of the flavonoid mixture is low, the EC 50 of quercetin is also low. This may be when the two higher activity of flavonoids mixed, two flavonoids produce a conjugated effect of the benzene ring, the Quercetin hydroxyl group is more active, it has a stronger anti-free radical activity. When the overall activity of the flavonoid mixture is low, Quercetin is affected by the electron-withdrawing effect of low active components, its phenolic hydroxyl activity decreased, scavenging free radical activity decreased. By comparing the EC 50 values of hypericin in mixed flavonoids, it was found that the activity of hypericin scavenging free radicals had the same rule. High activity of flavonoids mixed with each other when the role of each other, so that the free radical scavenging activity of the respective flavonoids higher. When low active flavonoids are mixed with high active flavonoids, low activity flavonoids can inhibit free radical scavenging activity of high active flavonoids and reduce its free radical scavenging activity.
Based on the above conclusions, when flavonoids are selected to remove free radicals in the atmosphere, flavonoids with relatively high scavenging free radicals are selected. In this study, quercetin, luteolin, hypericin and scutellarin were selected as scavenging free radical flavonoids.
